The effects of lignocaine and tetrodotoxin on the action potentials and contractions of left ventricles from normo- and hypertensive rats.
The objective was to test the hypothesis that the effects of the sodium channel blockers lignocaine and tetrodotoxin are modified in the presence of hypertension-induced hypertrophy. We describe the effects of lignocaine and tetrodotoxin on the action potentials and contractions of left ventricles isolated from 6-month-old Wistar Kyoto (WKY) rats and spontaneously hypertensive rats (SHRs). The upstroke velocity, amplitude, and overshoot of the action potential were reduced; action potentials were prolonged; and the contractions were reduced on the hypertrophied left ventricles of the SHRs. Lignocaine and tetrodotoxin reduced the upstroke velocity, amplitude, and overshoot and prolonged the left ventricular action potentials. These effects of lignocaine and tetrodotoxin on the SHR were less than those on the WKY left ventricle, possibly because the action potential was already modified by hypertrophy. Lignocaine also reduced the left ventricular contractions and the concentrations producing this reduction were lower for the hypertrophied than those for the normal left ventricle. Tetrodotoxin at 3 x 10(-6)-10(-5) M caused similar attenuation of the WKY and SHR left ventricle contractions. Our study shows that the effects of lignocaine on contraction are enhanced in the hypertrophied left ventricle of the SHR, which suggests that the binding is increased or the access of lignocaine to the receptor is enhanced in hypertrophy. In contrast, the effects of tetrodotoxin on contractions are similar, and thus the binding or access of tetrodotoxin to the receptor is not altered in the hypertrophied left ventricle of the SHR.